Abstract Follicular dendritic cell sarcoma (FDCS) of the parapharyngeal space is a rare malignant tumor. Only eleven cases of FDCS of the parapharyngeal space have been reported in English literature. Most of the reported cases developed tumor recurrence within 1 year or had metastasis. Because of the rarity of FDCS in the parapharyngeal space and peculiar histology, it can be misdiagnosed as undifferentiated carcinoma or meningioma. Therefore, pathologists should be aware of the existence of FDCS in this location. This paper aims to report a unique case of FDCS of the parapharyngeal space without recurrence in 26 months follow up with a review of the literature.
Introduction
Follicular dendritic cell sarcoma (FDCS) is a rare malignant neoplasm arising from follicular dendritic cells of the lymphoid follicles at nodal or extranodal sites. It was first described in 1986 by Monda et al. [1] in a series of four cases involving lymph nodes. Following initial description, only a few reports of nodal and extranodal FDCS have been published. Extranodal FDCS was first described in 1994 by Chan et al. [2] who reported follicular dendritic cell tumors of the oral cavity, one in the soft palate and one in the tonsil. The most common extranodal sites are tonsil, nasopharynx, palate, stomach, small and large bowel, pancreas, liver, neck soft tissue, and intraabdominal. Other extranodal sites include the parapharyngeal space where only eleven cases have been reported in the English literature. FDCS can be misdiagnosed as undifferentiated carcinoma [3] . Therefore, pathologists should be aware of the existence of FDCS in the parapharyngeal space to avoid misdiagnosis. Herein, we report a unique case of FDCS of the parapharyngeal space without recurrence in 26 months follow up with a review of the previously reported cases in that location.
Case Report
A 22-year-old man presented with a lump in the left parapharyngeal region for 8 months duration. There was no history of dysphagia or constitutional symptoms. Physical examination showed left sided parapharyngeal, non-tender firm swelling. Cervical lymph nodes were not palpable.
Computed tomography (CT) scan showed left parapharyngeal mass causing some obliteration of the left parapharyngeal fat space with displacement of the left internal and external jugular veins to the lateral side (Fig. 1a) . On magnetic resonance imaging study, the mass was enhancing and measuring approximately 4.0 9 3.0 9 1.5 cm. Few enlarged cervical lymph nodes were identified. FDG PET whole body scan showed that this tumor had avid uptake locally with no other uptake in the body (Fig. 1b) . The patient underwent surgical biopsy.
Macroscopically, the mass was composed of multiple white tan firm fragments measuring in aggregates 2.0 9 1.0 9 0.3 cm. Microscopically, the tumor was composed of spindled to ovoid cells with variable cellularity and vague nodularity (Fig. 2a, b) . The neoplastic cells formed fascicles and focally showed whorls reminiscent of meningioma (Fig. 2c) . Lymphocytic infiltrate was present among neoplastic cells (Fig. 2c) . The neoplastic cells had eosinophilic cytoplasm with indistinct cell borders and oval to somewhat pleomorphic nuclei including multinucleated cells (Fig. 2a, b) . The nuclei were vesicular with distinct, occasionally prominent, nucleoli and thin nuclear membrane.
Few nuclear pseudoinclusions were also identified ( Fig. 2d) .
Immunohistochemical studies were performed using anti-CD23 (Ventana; pre diluted), anti-CD21 (Ventana; pre diluted), anti-CD35 (Novocastra; dilution 1:50), anti-S-100 protein (Ventana; pre diluted), anti-cytokeratin AE1/AE3 (Ventana; pre diluted), and anti-Ki-67 (Ventana; pre diluted). The tumor cells were strongly positive for CD23, CD21, and CD35 (Fig. 3a-c ) while negative for S-100 protein and cytokeratin AE1/AE3. Ki-67 proliferation index was less than 10 %. Also, in situ hybridization for Epstein-Barr virus, EBER (Novocastra; pre diluted) was performed and showed negative signals. These results confirmed our diagnosis of FDCS and ruled out other differential diagnoses such as carcinoma and meningioma.
The patient underwent a second surgical excision followed by radiotherapy; 70 cGy radiation as external beam. The tumor showed good response to radiotherapy with 
Discussion
Follicular dendritic cell sarcoma is a rare malignant neoplasm that involves nodal and extranodal sites. Nodal FDCS comprises one half to two-thirds of cases with the cervical lymph nodes being the most often affected site [4] . Extranodal FDCS can involve different sites, such as the tonsil, oral cavity, stomach, intestines, soft tissue, mediastinum, liver, spleen and peritoneum. FDCS of the parapharyngeal space is one of the rarely involved regions. Only eleven cases of FDCS of the parapharyngeal space have been reported in the English literature [2, [5] [6] [7] [8] [9] [10] [11] [12] . Most of the published cases of FDCS were initially misdiagnosed as meningioma, paraganglioma, or undifferentiated carcinoma particularly if it involved unusual sites such as the parapharyngeal space. This is most likely because FDCS rarely involves parapharyngeal space, hence pathologists may not include FDCS in the differential diagnosis of parapharyngeal space tumors. However, when suspected based on morphology, the diagnosis can be relatively straight forward especially with support of immunohistochemical stains.
Few cases of FDCS have been associated with paraneoplastic pemphigus and hyaline vascular type Castleman disease [13, 14] . FDCS is most often present as a painless slow growing mass, with median size of 5.0 cm [4] . Microscopically, the tumor was composed of spindled to ovoid cells arranged in fascicles, storiform patterns, whorls, diffuse sheets or vague nodules. The cells have a moderate amount of eosinophilic cytoplasm with indistinct cell borders and the nuclei are oval or elongated with vesicular or granular chromatin and small distinct nucleoli. Nuclear pseudoinclusion, binucleation and multinucleation may be seen. The tumor usually exhibits mild to moderate nuclear atypia and mitotic rate ranges from 0 to 50 per 10 high power fields [4] . Marked nuclear atypia and necrosis have been reported. Immunohistochemical stains are important to confirm the diagnosis. FDCS is positive for follicular dendritic cell markers such as CD21, CD35 and CD23. It is also positive for clusterin, vimentin and fascin. EBER signals were demonstrated in some FDCS [15] [16] [17] . Follicular dendritic cell sarcoma has indolent behavior. Chen et al. [2] suggested that FDCS should be considered at least of intermediate grade where they studied 17 cases of FDCS and found that the overall recurrence, metastasis, and mortality rates were 43, 24, and 17 %; respectively. Dominguez-Malagon et al. [8] suggested that extranodal FDCS of the pharyngeal region behaves as a low-grade sarcoma. Li et al. [10] suggested histological criteria for low-and high-grade FDCS using six parameters which included architectures (nodular vs. diffuse), cellular features (spindle with mild nuclear atypia vs. epithelioid with marked nuclear atypia), mitotic counts (\5 vs. C5/10 HPF), Ki-67 (\10 vs. C10 %), necrosis (absent vs. frequently present), and lymphocyte infiltration (sporadic vs. focal). They also proposed a model for recurrence risk assessment based on tumor size (\5 vs. C5 cm) and histologic grade. FDCS were classified into low-, intermediate-, and high-risk groups and the recurrence rates in these groups were 16, 46, and 73 %, and the mortality rates were 0, 4, and 45 %, respectively. Applying this proposed system, our current case would be low grade and in the lowrisk group which might explain the longer disease free survival.
The previously reported eleven cases of FDCS of the parapharyngeal space with the current case are summarized in Table 1 . In comparison to our case, which had 26 months follow up without recurrence or metastasis, most of the reported cases developed tumor recurrence within 1 year or had metastasis. Only one patient reported by Satoh et al. [7] had no evidence of disease in 2 years. In conclusion FDCS of the parapharyngeal space is a very rare tumor with indolent behavior. It can be easily misdiagnosed as undifferentiated carcinoma or meningioma. Therefore, FDCS should be considered in the differential diagnosis of this location especially by pathologist to avoid misdiagnosis. 
